The purpose of this study was to examine the effectiveness of an imagery intervention 6 for enhancing the experience of flow state and performance in junior athletes. On the basis of 7 previous results, a tailored imagery script was developed to target critical flow dimensions, 8 namely challenge-skills balance, clear goals, concentration on the task, and sense of control. It 9 was hypothesised that the use of cognitive and motivational imagery would increase specific 10 flow dimensions, which, in turn, would enhance flow state and competition performance. 
Running head: IMAGERY EFFECTS ON FLOW AND PERFORMANCE 24
Experiences and sport performance are closely intertwined and optimal experience is 27 often related to superior performance (Jackson & Csikszentmihalyi, 1999) . Athletes competing 28 at their best have characterised their ideal performance state as being totally absorbed in and 29 focused on the task, feeling confident and in control, while their body works effortlessly and 30 automatically (Jackson, 1995; Jackson & Csikszentmihalyi, 1999) . Optimal experiences in 31 sport have been conceptualised as flow state (Kimiecik & Stein, 1992) . The aim of this study 32 was to evaluate the efficacy of a tailored imagery intervention to increase flow state and 33 performance in competition. 34 Nine dimensions have been proposed to reflect flow experiences in sport, namely 35 challenge-skills balance, action-awareness merging, clear goals, unambiguous feedback, 36 concentration on the task at hand, sense of control, loss of self-consciousness, time 37 transformation, and autotelic experience (Jackson, 1995 procedure, participants reflected on their experiences during best performances. As part of a 63 multi-stage hypnosis treatment, athletes' memory of a positive experience was conditioned to 64 a trigger, such as a golf club (Pates et al., 2001 ) or a bicycle handlebar (Lindsay et al., 2005) . 65
The trigger was designed to set off best-performance experiences and, in turn, enhance flow 66 and performance. Although colleagues (2001, 2002) generally found positive 67 intervention effects on flow, this approach is methodologically problematic, because none of 68 the studies evaluated the quality of participants' reports of best performance experiences as 69 being identical with or akin to flow state. Therefore, the trigger could be attributed to a state 70 that was substantially different from, or merely a resemblance of, flow. 
Method

Participants 125
Four male tennis players between 13 and 15 years (M = 14) of age participated in this 126 study. All participants had at least three years of tennis and two years of competition 127 experience. The participants entered at least six tournaments per year, which were mainly 128 ranking-list tournaments, including national championships. At the outset of the study, the 129 participants' rankings ranged between 203 and 244 in the Australian National Junior Ranking 130
list. 131
Design 132
A nonconcurrent, single-case A-B multiple-baseline design (Barlow & Herson, 1984 ; 133 Kazdin, 1982) was employed to evaluate the efficacy of the imagery intervention. Hrycaiko 134 and Martin (1996) advocate that using single-case designs facilitate the examination of 135 intervention effects as it has the advantages of involving a small sample size, participants act 136 as their own controls, and small changes in the outcome variables can be observed. The 137 competition setting required that baseline and post-intervention phases were implemented 138 individually for each participant at different points in time. The baseline phase varied in length, 139 between four and six weeks, until each participant met a stability criterion, which was attained 140 once the competition flow states were steady or revealed a trend that was opposite to the 141 intended treatment effect (Hrycaiko & Martin, 1996; Kazdin, 1982 For this study, the FSS-2 was modified by including two additional response scales to the 167 original response scale to assess the flow intensity for each tennis competition set played. Players who wanted to participate in the study as volunteers returned the consent form signed 258 by parents and themselves. The SIAM was administered to assess participants' imagery ability. 259
Tournament directors provided support in accessing the various tournaments and consent was 260 obtained from opponents to videotape participants' competition performance. Participants 261 filled out the modified version of the FSS-2 within half an hour after the completion of each 262 competition match. Participants reflected on each set separately, and the average score was 263 taken for subsequent analysis. Baseline observations took place over a period of six weeks. 264
After the conclusion of the baseline phase, the imagery script was introduced to the 265 participants and explanations on how to independently work with the script were provided. All 266 participants received the same information and instructions orally and in written form. To 267 enhance understanding of the intervention, a practice session was conducted in order to 268 familiarise participants with all parts of the imagery script. In addition, participants were 269 encouraged to ask questions and clarify any difficulties they experienced during the 270 experience, such as image clarity, after each session. 272
The imagery intervention lasted for six weeks. Participants were asked to practice 273 imagery three times per week, each session taking approximately 10 to 15 minutes. 274
Instructions for the self-reliant use of the script included (a) to imagine vividly, as if being in 275 this particular situation, (b) to imagine clearly and in detail what the situation and the 276 performance are like, (c) to control the images (e.g., seeing oneself being successful), and (d) 277 to use all the senses within the images, that is, images should include visual, auditory, 278 kinaesthetic (e.g., within the muscles), tactile (e.g., touching racket and tennis ball), and 279 olfactory (e.g., the aroma of new tennis balls) aspects of competition matches. 280
Following the intervention phase, participants were instructed to use imagery for 10 to 281 15 minutes as competition preparation. The post-intervention phase lasted up to six weeks. 282
After completion of the post-intervention phase, a social validation interview was conducted 283 with each of the participants to assess differences in their experiences between phases and the 284 perceived effectiveness of the intervention on flow state and performance. Finally, participants 285 were debriefed on their performance and flow experience and thanked them for their 286 involvement in, and support of, the study. 287
Data Analyses 288
Visual inspection was used to assess graphs, applying the split-middle technique 289 (Kazdin, 1982; White, 1971 White, , 1974 and emotion, whereas Participants 2 and 4 scored below the 300 on these subscales. Overall, 314 these findings provided evidence that the participants' imagery ability was at least moderately 315 high, allowing athletes to effectively use imagery. 316
Intervention Adherence 317
All participants confirmed in the adherence log that they frequently practiced imagery 318 during the intervention period. Each participant completed a minimum of twelve imagery 319 general, participants' experience of using imagery was described as "stimulating". Participant 414 4, on the other hand, reported that working with the script had a more relaxing than 415 stimulating effect on his match preparation, despite the lack of change in his perceived flow 416 state. Overall, participants emphasized that imagery helped them to feel in control, to have 417 clear goals, and to be able to focus better. For instance Participant 2 perceived as heightened 418 and "exclusive concentration." Participant 1 also reported that he felt "more awake" and 419 
